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Abstract
Training of large language models requires Gigawatts, by contrast human brain works with around 20 watts. Recent theoretical studies argue that dense neural networks are not universal approximators, suggesting to use sparse connectivity as a necessary ingredient for achieving true universality.
Brain-inspired network science research can play a relevant role in designing low-consumption and efficient sparse deep learning, for an ecological and sustainable approach to AI. Some of these new computing paradigms can be inspired from the physics of the brain network architecture and its complex systems biology.  
[bookmark: _GoBack]At the Center for Complex Network Intelligence (CCNI) within the Tsinghua Laboratory of Brain and Intelligence (THBI), our research focuses on three pivotal features of brain networks that contribute to efficient computation: (1) Connectivity Sparsity: Implementing sparse connections to reduce computational overhead while maintaining performance; (2) Connectivity Morphology: Exploring the spatial patterns of neural connections to optimize information processing; (3) Neuro-Glia Coupling: Investigating the interactions between neurons and glial cells to enhance computational efficiency.
This talk will introduce the Cannistraci-Hebb Training soft rule (CHTs), a brain-inspired network science theory that employs a gradient-free approach, relying solely on network topology to predict sparse connectivity during dynamic sparse training. CHTs have demonstrated the potential to achieve ultra-sparse advantage in networks with approximately 1% connectivity, outperforming fully connected networks in various tasks. 
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